Introduction: The purpose of this study was to evaluate the ability of desensitizing agents VivaSens and Laser (Diode) on dentinal tubule occlusion and its effectiveness over time using scanning electron microscopy (SEM).
Introduction
Dentin hypersensitivity (DH) is most common unpleasant complaint of patients encountered in the dental practice. It is characterized by short, sharp pain arising from exposed dentin in response to stimuli, typically thermal, evaporative, tactile, osmotic, or chemical. [1] DH has been found mostly in adult population ranging from 4% to 74%, and the highest incidence is in age group of 20 to 40 years with higher incidence in females. Canines and premolars in either jaw are most frequently involved with commonly affected buccal cervical zones. [2] DH occurs due to loss of protective layer such as enamel and removal of cementum from root which leads to exposure of dentin (dentinal tubules). The most common clinical conditions are abrasion, attrition, erosion, abfraction, and gingival recession. [3] The ultimate goal of treatment of dentinal hypersensitivity ideally should be the restoration of the original impermeability of the dentinal tubules and the relief of dentinal hypersensitivity. A number of treatment regimens have been recommended over the years for the management of DH. [4] An ideal desensitizing agent should be nonirritating to the pulp, relatively painless on application, easy to apply, rapid in action, effective for long time, and nonstaining as proposed by Grossman (1934). [5] Comparative evaluation of desensitizing agent Vivasens and Laser for obliteration of dentinal tubules
The oral environment being dynamic, the desensitizing agent has to withstand the challenges of salivary dissolution, prolonged contact with acidic foods, and/or forceful tooth brushing.
Therefore, the need of this study was to evaluate and compare the efficacy of desensitizing agents such as VivaSens and Laser for dentinal tubular obliteration.
The null hypothesis was that there was no difference in dentinal tubular obliteration between both the therapies.
Materials and Method
Twenty-two extracted sound human maxillary first premolar teeth were selected randomly from 20 to 40 age group patients for this study. Decayed teeth, fractured teeth, and teeth with malformations were excluded from this study. Plastic molds of 30 mm × 30 mm × 30 mm were made and filled with plaster of Paris. Each tooth was mounted in molds so that buccal surfaces were uncovered to prepare cavities on the cervical area. Cavities of 2 mm depth and 3 mm width were prepared by using small straight fissure bur (Dia-bur, #SF-41, Mani) on cervical areas of buccal surfaces and sectioned to obtain 5 mm × 5 mm × 3 mm blocks. These blocks were polished by an abrasive paper (600-1200 grit, SS White, Gloucester, England) to expose the dentin surface. Blocks were kept in 17% ethylenediaminetetraacetic acid for 40 min to completely open the dentinal tubules. These blocks were ultrasonicated in distilled water for 12 min to remove the residual smear layer.
All the specimens were processed and examined under the scanning electron microscope (SEM; NIT, Raipur, Chhattisgarh, India) to observe the opening of the dentinal tubules to simulate hypersensitive cervical dentin. After SEM analysis, the specimens were washed and stored in artificial saliva.
Randomization
All the specimens were randomly assigned to three groups as follows:
• Group I: Ten samples were coated with VivaSens (Ivoclar) • Group II: Ten samples were treated with Diode laser (i lase-Biolase) • Group III: Two samples were immersed in artificial saliva (control group).
Experimental groups and their treatments
Group I -Specimens were treated with VivaSens according to the manufacturer's instructions. VivaSens was applied on the dentin surfaces with the help of a disposable brush for at least 10 s.
Group II -Specimens were treated with soft tissue laser (Diode) according to manufacturer's instructions with 940 nm; noncontact intermittent mode for 1 min; output power -0.8-1 W.
Group III -Specimens were immersed in artificial saliva. These samples were not treated with any desensitizing agents (control).
Each specimen was mounted on a metal stub and stored in a vacuum silica gel desiccator for another 1 h; the samples were sputter-coated with 25 nm of gold for 10 min. All the specimens were examined under the SEM (× 1500) to check obliteration of the dentinal tubules. After SEM analysis, the specimens were placed in artificial saliva.
Then, each specimen was brushed twice daily for 15 days for 15 s with powered toothbrush (Oral B Vitality Precision Clean, BRAUN) with oscillations of 7600 strokes/min. Samples were stored in artificial saliva in between the procedure. [6] Each specimen was further examined under SEM to check the efficacy of desensitizing agent (VivaSens) and laser application over a period of time [ Figures 1 and 2 ].
Scanning electron microscopy scoring
The mean scores of tubule occlusion by the two blinded observers were taken and used for analysis.
Evaluation was done as follows: [7] 1. Occluded (100% of tubules occluded) 2. Mostly occluded (50%-<100% of tubules occluded) 3. Partially occluded (25%-<50% of tubules occluded) 4. Mostly unoccluded (<25% of tubules occluded) 5. Unoccluded (0%, no tubule occlusion).
The consistency of the ranking procedure was tested by kappa statistic. The kappa value was determined to be 0.82.
Results
Statistical analysis was done using ANOVA, post hoc test, and Student's t-test [ Table 1 ]. ANOVA showed that there was a statistically significant difference in VivaSens and Laser groups. Post hoc test showed that there was a statistically significant between both groups before application and just after Vivasens and Laser application. Statistically significant difference was also noted before application and after 15 days application. However after immediate application and after 15 days application of Vivasens and Laser, there was no statistically significant difference. Student's t-test showed that there was no statistically significant difference between VivaSens and Laser just after application and even after 15 days (P = 0.407 and 1.00). Graph 1 and 2 shows obliteration of dentinal tubules at different time intervals for all groups.
Discussion
It is generally accepted that loss of enamel or gingival recession is the main cause for dentinal hypersensitivity. In this clinical condition, dentin tubules must be open to the oral cavity. Several reviews reported the widespread prevalence of dentinal hypersensitivity. [8] [9] [10] To relieve dentinal hypersensitivity, various therapeutical models and agents are recommended, which could become a challenge for a practitioner when selecting appropriate therapy.
One of the best and permanent treatment options to relieve dentinal hypersensitivity is to seal and occlude dentinal tubules, thereby blocking the hydrodynamic mechanism.
The occlusion of dentinal tubules leads to the reduction of dentinal permeability which directly reduces sensitivity. [11] The present study was aimed to evaluate the dentinal tubule occluding ability and durability of desensitizing agent using VivaSens and Diode laser by SEM.
VivaSens is an innovative protein precipitate-type desensitizer that seals exposed dentin by the precipitation of calcium ions and proteins. According to its manufacturer, the polyethylene glycol dimethacrylate triggers the precipitation of plasma proteins in the dentinal tubules. Glutaraldehyde, which is the other content, is a cross-linking reagent capable of bonding to amine groups of proteins. Potassium fluoride provides additional protection. [12, 13] Several studies have shown the efficacy of VivaSens as an in-office desensitizing agent.
Al-Saud et al. evaluated and compared the occluding effect of neodymium-doped yttrium aluminum garnet laser and desensitizing agents such as Gluma Desensitizer, Tenure Quick, Quell Desensitizer, and VivaSens on dentinal tubules using SEM and observed narrowing of dentinal tubules successfully with both treatment approaches. [14] Our findings are consistent with the findings of Al-Saud et al.
Pathan et al. evaluated the effectiveness of three desensitizing agents: Admira Protect, VivaSens, and Neo Active Apatite on dentinal tubule occlusion and their durability with time and found Admira Protect as more effective. [15] With the advent of laser technology and its growing utilization in dentistry, an additional therapeutic option is available for the treatment of dentinal sensitivity. The laser, by interacting with the tissue, causes different tissue reactions, according to its active medium, wavelength, and power density, and to the optical properties of the target tissue. Sgolastra et al. [17] state the mechanism of action of laser as follows:
• Coagulation of proteins of fluid inside the dentinal tubules; this will diminish the fluids' movements • Occlusion of tubules through partial submelting of the denuded dentine • Discharging of internal tubular nerve.
Diode laser has an analgesic effect by depressing nerve transmission. [18, 19] Laser interaction with the dental pulp causes a photobiomodulating effect, increasing the cellular metabolic activity of the odontoblasts and obliterating the dentinal tubules with the intensification of tertiary dentine production. [20] Faria et al. evaluated apical microleakage by SEM analysis with Diode laser irradiation and found ultrastructural alterations in dentin from modifying smear layer to initial melting and partial occlusion of open dentinal tubules. [21] Umberto et al. compared the effectiveness of Diode laser alone and with topical sodium fluoride gel (NaF) and found Diode laser to be more effective in reducing DH when used alone or in combination with NaF gel than when NaF gel used alone. [22] In this study, cavities were prepared on cervical third of crown to simulate the clinical condition of exposed dentin surface. All the samples were stored in artificial saliva to simulate the oral condition. [23] All the samples were brushed (to know the durability of desensitizing agent) with motorized toothbrush from the equidistance to standardize the brushing pressure and strokes for each sample.
Most motorized toothbrushes have the feature to stop the users whenever excessive pressure is applied while brushing by stopping the bristles' motion. Ideal brushing time is 3-4 min (180 s) for all the teeth; by considering this, we have chosen 15 s brushing time twice daily for each single tooth specimen.
SEM helps to investigate tubular openings as well as tubular occlusion with evidence.
In the present study, there is no statistically significant difference found between VivaSens and Laser groups. This indicates that both agents are equally effective in the obliteration of dentinal tubules just after application and after 15 days of treatment.
Conclusions
From the limitations of this study, it can be concluded that occlusion and/or narrowing of open dentinal tubules have been successfully achieved with both treatment approaches throughout the specific period.
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